Objective: To determine the association between maternal ethnicity and breastfeeding initiation (child ever fed breastmilk) and duration (child breastfed for at least 6 months) in Suriname.
INTRODUCTION
Breastfeeding provides short-and long-term health benefits for both the lactating mother and her child (1-2) which increase with increasing degree and duration of breastfeeding (1) . For instance, exclusive breastfeeding during the first six months conveys lower risk of gastrointestinal infection for the baby and delayed return of menstrual periods (3) . For these reasons, international organizations such as the United Nations Children's Fund (UNICEF) and the World Health Organization (WHO) recommend that infants are exclusively breastfed during the first six months of life and that breastfeeding should be continued for at least two years (4) . At the time of this study, the Bureau of Public Health (Bureau voor Openbare Gezondheidszorg), under the Ministry of Health, recommended exclusive breastfeeding during the first 4 to 6 months of life, and continued breastfeeding for 1 to 2 years (5) .
The Republic of Suriname is located on the north-eastern coast of South America and has a multi-ethnic population, mainly of African, East-Indian and Indonesian ancestry. For the time period under study, the five main ethnic groups were: Hindustanis, Maroons, Creoles, Javanese, and individuals from mixed ethnicity (6) . Several studies in Western populations have shown that breastfeeding practices vary between ethnic groups (7) (8) (9) . A British study reported that white women are less likely to start breastfeeding compared with most Asian and Black ethnic groups (8) .
In contrast, a study conducted in the USA found that black women were less likely to breastfeed than non-black women and preferred to bottle-feed (7) . This raises the possibility that maternal ethnicity may play a role in breastfeeding behavior. Despite these findings, of the few studies that have assessed breastfeeding practices in Suriname, only one (10) reported ethnic-specific results with respect to breastfeeding. That study found that the proportion of children ever breastfed was lower among households headed by Hindustani, Creole, Javanese or mixed individuals compared to households headed by Maroons. And the median duration of any breastfeeding was 10.8 and 6.2 months in households led by a Maroon or a Creole, but only 3.8 to 5.2 months in those headed by a Hindustani, Javanese, or individual of mixed ethnic background (10). However, as the ethnic background of the head of household may differ from that of the mother who actually feeds the child, it may be that the association between the household head's ethnic background and breastfeeding differs from the association with the mother's ethnicity. Therefore, the aim of this study was to determine whether there are differences in breastfeeding practices between mothers of diverse ethnic backgrounds attending Regional Health Service (Regionale Gezondheidsdienst -RGD) clinics in Paramaribo, and whether these differences are associated with maternal or infant characteristics.
METHODS

Design and participants
This cross-sectional study was carried out in Paramaribo, the capital of Suriname. The study took place from June 15 to August 10, 2011 and mothers and caregivers who attended the well-baby care services of all 12 RGD clinics in Paramaribo were invited to participate. RGD is a government-funded health organization that offers a range of primary healthcare services to individuals in the coastal area of Suriname. Participants were eligible if they were the primary caregiver of the infant, had an infant aged 6 to11 months, were able to understand and speak Dutch or the local language, did not have an adopted baby, and had a baby without health problems that would interfere with breastfeeding.
Data collection
Respondents were selected by staff members of the clinics and face-to-face interviewed in a consulting room or in a quiet area away from other mothers. The questions were adapted from existing questionnaires (11-13) and provided information on socio-demographic characteristics of mothers and infants, infant's birth weight, preterm birth, breastfeeding initiation and duration. Information on birth weight and preterm birth was cross-checked against maternal clinical records. The questionnaire was first used in a pilot study of ten mothers in a clinic other than that of the RGD but with a comparable clientele.
Definitions
Breastfeeding initiation was defined as the proportion of mothers who ever tried to breastfeed after birth ('ever breastfeeding'), and was assessed by the question "Has (name of infant) ever been breastfed or fed breastmilk?". The duration of 'any' breastfeeding referred to the proportion of mothers who initiated breastfeeding and continued to feed any breastmilk for six months or more (thus even if they also gave other foods and formula or drinks).
Information was collected by asking "How old was (name of infant) when you stopped breastfeeding?" For mothers who were still breastfeeding at the time of the interview, duration was set at the age of infant at the time of the interview.
Study variables
The outcome variables were whether the child was ever breastfed (yes vs. no) and whether the child was breastfed for at least 6 months (yes vs. no). Maternal ethnicity, the main independent variable, was defined according to survey responses and categorized to Suriname Census division of ethnic groups as Creole, Hindustani, Javanese, Maroon and mixed ethnicity. The remaining smaller groups mainly Amerindians and Chinese, were classified as "other ethnicity". Variables that were included in the analysis as potential confounders on the relationship between maternal ethnic background and breastfeeding were: maternal age at the time of the interview (<20 years, 20-24, 25-29, 30-34 and 35+years), mother's educational level (no education, primary education, lower secondary education, higher secondary education or more), gender of infant, low birth weight (<2500 vs. 2500+ grams), preterm birth (<37.0 vs. 37.0+ weeks) and region of RGD clinic (north-east vs. south-west, classification was based on the official administrative division of Paramaribo).
Statistical analysis
Descriptive statistics for the study population were presented by maternal ethnicity.
Differences in proportions of maternal and infant characteristics by each outcome variable were tested using the X 2 -test. Multivariate logistic regression models were applied to assess independent associations between maternal ethnicity and each outcome variable, adjusted for maternal and infant characteristics. All analyses were performed using the Statistical Package for the Social Sciences (SPSS) version 22.0 for Windows (SPSS Inc., Chicago, Illinois, USA).
Ethical considerations
Ethical and administrative approval was obtained from the Ministry of Health in Suriname and the director of RGD. Although not required by the Ministry of Health, verbal consent was obtained from all participants.
RESULTS
Of the 603 participants who were selected, 578 completed the interview (95.8%). Of these mothers and caregivers, only those who were the infants' biological mother were included.
Participants who were not the natural mother (n=32) were excluded because it was likely that their information on breastfeeding initiation and duration would be inaccurate. Due to small numbers, participants with an ethnicity other than Hindustani, Maroon, Creole, Javanese, or mixed (n=16), with missing data on ethnic background (n=4) and with an infant that did not meet the age criteria (n=4) were also excluded. Eventually, the sample for analysis included 522 mother-infant pairs.
Of the 522 mothers, 27% was Creole, 22% Maroon, 22% had a mixed ethnicity, 21%
was Hindustani, and 9% Javanese ( Table 1 ). The majority of the mothers (63.5%) was 20 to 29 years of age, and most (38.5%) had completed a lower secondary education. About 50% of the infants was male, 5.7% had a low birth weight, and 6.5% was born preterm.
Comparison of maternal and infant characteristics among ethnic groups showed that educational level (p<0.001) and region of RGD clinic (p=0.033) displayed a statistically significant association with maternal ethnicity. Low birth weight (p=0.067) had a marginal association with maternal ethnicity. Infant gender and preterm birth were also associated with ever breastfeeding, but this was of borderline significance (p-values of 0.053 and 0.055, respectively).
Of the mothers who initiated breastfeeding, 59.5% continued breastfeeding for at least 6 months (range 27.1% Hindustani mothers -76.8% Maroon mothers) ( Table 2 ). The proportions observed among mixed, Creole, and Javanese mothers were 73, 61, and 50%, respectively. Maternal ethnicity was significantly associated with breastfeeding duration (p<0.001). Region of RGD clinic (p=0.066) was marginally associated.
After adjustment for low birth weight, the odds ratios for never breastfeeding for Hindustani, Creole, and mixed ethnicity remained statistically significant, although their magnitude decreased by 5 to 12% (Table 3) . Compared with Maroon mothers, Hindustani,
Creole, and mothers with mixed ethnicity had significantly higher odds of never breastfeeding, respectively 11.7, 9.3 and 7.9 times higher. Adjustment for region of RGD clinic had no effect on the odds ratios for breastfeeding less than 6 months across all ethnic groups: Hindustani, Javanese, and Creole mothers had significantly higher odds of breastfeeding less than 6 months compared with Maroon mothers, respectively 9.6, 3.1 and 2.2. In addition, mothers visiting RGD clinics in north-east Paramaribo had 60% higher odds of breastfeeding less than 6 months compared with mothers visiting south-west clinics.
DISCUSSION
This study on breastfeeding practices among mothers visiting RGD clinics for routine wellbaby care in Paramaribo showed that breastfeeding initiation and duration differed by maternal ethnicity. Maroon mothers had the highest proportions of ever breastfeeding and breastfeeding for at least 6 months, while Hindustani mothers had the lowest. Javanese mothers had the second highest proportion of ever breastfeeding, but the second lowest proportion of breastfeeding for at least 6 months. These associations between maternal ethnicity and breastfeeding remained statistically significant after adjustment for maternal and infant characteristics.
The high proportions of breastfeeding initiation across different ethnic groups are in line with national breastfeeding data (10). Given the short median duration rates of breastfeeding reported previously (10), it is also not surprising that only 60% of mothers in this sample continued breastfeeding for at least 6 months. Furthermore, the finding that Maroon mothers stood out as having higher proportions of both breastfeeding initiation and duration is consistent with the most recent MICS survey, although ethnicity in the MICS study was defined based on head of the household (10). Other (international) studies have also reported ethnic differences in breastfeeding practices among different ethnic groups (7-9). Our finding that ethnic differences in breastfeeding practices remained statistically significant after correction for maternal and infant characteristics is consistent with these studies (7-9).
Cultural background has been suggested as a possible explanation for the differences in breastfeeding patterns between ethnic groups (7-9). A study from The Netherlands pointed out that the high breastfeeding initiation rates among Mediterranean -mostly Muslimwomen may be related to the recommendation in the Koran to breastfeed children for two entire years (9) . The ethnic differences in breastfeeding practices observed in this study may also reflect cultural influences. Among Maroons, for instance, breastfeeding may be considered the norm as it is in many West-African countries evident in the high rates of partial and continued breastfeeding (14) . Similarly, certain unidentified cultures and 
CONCLUSION
This study revealed substantial differences in breastfeeding initiation and duration by maternal ethnicity in Paramaribo which have not been reported previously. The maternal and infant factors examined did not account for the observed differences, suggesting that cultural factors may contribute to these differences. However, more research is needed to understand the observed differences in breastfeeding practices in Suriname, to ensure the development of effective interventions to improve breastfeeding practices, and reduce disparities between ethnic groups.
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